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AbstrAct
background Over 80% of deliveries in Sudan occur in 
rural areas, attended by village midwives (VMWs).
Objective To determine the impact of Helping Babies 
Breathe training and regular peer–peer skills practice 
(HBBT+RPPSP) on VMW resuscitation practices and 
outcomes.
Methods In a prospective community-based 
intervention study, 71/82 VMWs, reporting to six East 
Nile rural medical centres, with previous experience in 
community health research, consented to HBBT+RPPSP. 
Outcomes included changes in the resuscitation 
practices, fresh stillbirths (FSB) and early neonatal deaths 
<1 week (ENND).
results There were 1350 and 3040 deliveries before 
and after HBBT+RPPSP, respectively, with no significant 
differences between the two cohorts regarding maternal 
age, education or area of birth. Drying of the newborn 
increased almost tenfold (8.4%, n=113 to 74.9%, 
n=1011) while suctioning of the mouth/nose decreased 
fivefold (80.3%, n=2442 to 14.4%, n=437) following 
HBBT+RPPSP. Pre-HBBT+RPPSP9/18 (50%) newborns who 
had mouth-to-mouth ventilation died, compared with 
13/119 (11%) who received bag-mask ventilation 
post-HBBT+RPPSP. Excluding 11 macerated fetuses, there 
were 55 perinatal deaths: 14 FSB/18 ENND (6 months 
pre-HBBT+RPPSP) and 10 FSB/13 ENND (18 months 
post-HBBT+RPPSP). FSB rates decreased from 10.5 to 3.3 
per 1000 births ((χ2)=8.6209, p=0.003), while ENND 
rates decreased from 13.5 to 4.3 per 1000 live births 
((χ2)=10.9369, p=0.001) pre-HBBT+RPPSP and post-
HBBT+RPPSP, respectively.
conclusion In a selected group of VMWs, HBBT+RPPSP 
was associated with improvements in newborn 
resuscitation and perinatal outcomes. HBBT+RPPSP could 
have immense benefits if propagated nationally to all 17 
000 VMWs in Sudan.
IntrOductIOn
The Sudanese village midwife (VMW) is selected 
by her community to undergo 2 years of training, 
after which she is registered and licensed to prac-
tise under the supervision of a rural health visitor 
(RHV). Generally the only health providers in their 
remote communities, their duties include antenatal 
care, referral of high-risk pregnancies, home deliv-
eries, postnatal care, registration of births and 
limited drug dispensation. In Sudan, the proportion 
of women delivered at home by VMWs remained 
unchanged at 80% between 2006 and 2010,1 2 3 
while a 2010 national survey showed that first-
month neonatal mortality remained static at 1990s 
levels of 41 per 1000 live births.4
The Helping Babies Breathe initiative (HBB) 
is a global, evidence-based, neonatal resusci-
tation programme developed by the American 
Academy of Pediatrics (AAP) and partners, with 
the aim of producing sustainable improvements in 
newborn care in resource-limited countries.5 6 By 
training health providers on the essential steps of 
drying, warming, stimulation to breathe, as well 
as bag-mask ventilation (BMV), up to 30% of full-
term neonatal deaths and 5%–10% of preterm 
deaths were prevented.7 Subsequent trials of HBBT, 
which also included booster training, have shown 
even more impressive outcomes.8–13 In Tanzania, 
Msemo et al8 showed a 47% reduction in  24-hour 
early neonatal deaths (ENND) and 24% reduc-
tion in fresh stillbirths (FSB) following continued 
refresher HBB training (HBBT), while Goudar 
and colleagues showed a 46% reduction in FSB in 
India.9 10 In Nepal, Kc et al11 observed a reduction in 
FSB and 24-hour ENND through repeated quality 
improvements cycles of HBBT, while Mduma et 
al12 showed that frequent brief on-site HBBT was 
What this study adds?
 ► Drying the newborn increased tenfold, while 
suctioning of the oropharynx decreased 
fivefold, indicating transfer of HBB skills into 
VMW practice.
 ► Bag-mask ventilation was performed by more 
than half of the VMWs in 3.9% of deliveries 
following HBBT+RPPSP.
 ► In the pre-HBBT+RPPSP cohort, 9/18 (50%) 
newborns who had mouth-to-mouth 
ventilation died, compared with 13/119 (11%) 
newborns who received bag-mask ventilation 
post-HBBT+RPPSP.
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What is already known on this topic?
 ► Over 80% of Sudanese deliveries occur in 
isolated villages, attended by a village midwife 
(VMW).
 ► Helping Babies Breathe training (HBBT) has 
been shown to decrease perinatal mortality.
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table 1 No significant differences (p>0.05) in maternal age, 
education, cephalic birth presentation and place of birth pre-
HBBT+RPPSP and post-HBBT+RPPSP in the six study centres
Pre-Hbbt+rPPsP
6 months
n (%)
Post-Hbbt+rPPsP
18 months
n (%)
Maternal age (years) 26.7 26.7
Maternal education (years) 6.9 (SD 4.4) 6.6 (SD 4.1)
Cephalic delivery 96.9% 98.8%
Male/female infants 52/48% 51.6/48.4%
Births in Omdwanban 344 (25.5%) 940 (30.9%)
Births in Abugroon 219 (16.2%) 440 (14.5%)
Births in Mahas 259 (19.2%) 529 (17.4%)
Births in Isilat 166 (12.3%) 266 (8.8%)
Births in Tukunnab 223 (16.5%) 645 (21.2%)
Births in Ed Babiker 139 (10.3%) 220 (7.2%)
Total births 1350 (100%) 3040 (100%)
HBBT, Helping Babies Breathe training; RPPSP, regular peer–peer skills practice.
associated with a reduction in 24-hour ENND in a rural hospital 
in Tanzania. Incorporating early newborn care education into 
newborn resuscitation training was associated with reductions 
in 24-hour ENND in Zambia.13 While retention of HBB skills 
remains an ongoing concern,14 we calculated that healthcare 
providers, trained in newborn resuscitation, need to attend 227 
deliveries to prevent one neonatal death.15
In a previous study, we showed that a selection of Sudanese 
VMWs acquired and retained resuscitation skills for up to a 
year following HBBT plus regular peer–peer skills practice 
(HBBT+RPPSP).16 The purpose of this paper was to present find-
ings related to newborn resuscitation practices, FSB and first-
week ENND in the same cohort of VMWs before and after 
HBBT+RPPSP.
MetHOds
This was a prospective pre–post intervention, community-based, 
cohort study designed to evaluate the impact of HBBT+RPPSP 
on a selected group of Sudanese VMWs, 6 months prior to and 
18 months post-HBBT+RPPSP. The primary outcomes of interest 
were FSB and ENND rates. The secondary outcome of interest 
was changes in the VMWs’ newborn resuscitation practices.
study area and study population
The sampled area was the East Nile locality, Khartoum Province, 
with a population of approximately one million people, residing 
in 307 villages, in an area of 300 square kilometres and approx-
imately 30 000 home deliveries each year. Six rural medical 
centres were selected as study sites because of their previous 
participation in community health research projects conducted 
by the Department of Paediatrics and Child Health, University 
of Khartoum.17
Hbb training
None of the study VMWs had previously undertaken HBBT. 
Following 6 months of baseline perinatal mortality monitoring 
of the participating VMWs (January through June 2013), a 
certified master HBB trainer and three regional HBB trainers 
instructed the study VMWs in HBB (July and August 2013). 
These HBB trainers had themselves been taught in an AAP-ap-
proved HBB course in Khartoum, jointly organised by the Sudan 
Ministry of Health, Cork University Maternity Hospital, 
Ireland, and master trainers from the AAP. A standard HBB 
training kit, which included the NeoNatalie manikin simulator, 
bag and mask, suction bulb syringe, umbilical cord ties, scissors 
and towels, was used.18 All HBB teaching aids were pictorial in 
nature and did not require reading skills as 60% of the study 
VMWs were functionally illiterate.16 The HBBT instruction 
was conducted in Arabic and materials included AAP-approved 
Arabic translations of the Learner’s Workbooks, HBB flip chart, 
instructor guideline manuals and posters.19 Following HBBT, the 
VMWs were each equipped with a reusable bag-mask device and 
a suction bulb. Resuscitation practices and perinatal outcomes 
were then monitored post-HBBT+RPPSP for a further 18 months’ 
period (September 2013–February 2015).
Peer–peer resuscitation skills practice
The participating VMWs reported weekly to one of the six study 
medical centres. During these weekly visits, they were encour-
aged to practise on their HBB resuscitation skills with their 
peers, using NeoNatalie manikins.
data collection
The research team, composed of a medical field inspector Ali 
ME Arabi (AMEA), two medical field supervisors and six RHVs, 
met with the study VMWs every week at the each of the six 
medical centres. Because of their high illiteracy rate,16 the VMWs 
were interviewed by the field researchers initially to record their 
demographic profiles, and weekly thereafter to document births, 
the resuscitation practices they had used and the outcome. Data 
were collected on a paper-based form and later entered into an 
Excel spreadsheet.
statistics
Data were analysed using Stata Statistical Software V.1420 and 
presented in percentages, means and SD. Pearson χ2 tests were 
used to test associations between variables, and a two-sided p 
value <0.05 was considered statistically significant. Ethical 
approval was provided by the Research Ethics Committee of 
the Faculty of Medicine, University of Khartoum, the Federal 
Ministry of Health, Khartoum, and the Cork University Hospi-
tals Research Ethics Committee, Cork, Ireland.
results
All 82 VMWs in the six medical centres were approached and 
71 consented to and completed the study. Their midwifery 
experience ranged from 3 to 55 years, with the majority 
(62/71; 87%) having between 11 and 55 years of experience. 
Two-thirds (n=45/71, 63%) had attended a professional devel-
opment course more than 3 years prior to this study. During 
this study, the majority of VMWs (n=67/71, 94%) attended four 
data collection/RPPSP sessions per month.
The VMWs conducted a total of 4350 home deliveries during 
the study period (table 1). There were 1350 (mean 19 deliveries 
per VMW) during the 6 months pre-HBBT+RPPSP and 3040 (mean 
43 deliveries per VMW) in the 18 months post-HBBT+RPPSP. 
There were no differences between the pre-HBBT+RPPSP and 
post-HBBT+RPPSP mothers in terms of maternal age at delivery 
(range 13–50 years), years of maternal education, presentation 
at birth, infant gender or area of birth (table 1).
According to the VMWs’ reports, drying of the newborn 
increased almost tenfold (8.4%–74.9%), while suctioning of 
the newborn’s mouth/nose decreased significantly (80.3%–
14.4%) following HBBT+RPPSP (table 2). Prior to HBBT+RPPSP 
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table 2 Significant differences in newborn resuscitation practices, 
fresh stillbirths and early neonatal deaths before and after HBBT+RPPSP
Pre-Hbbt+rPPsP Post-Hbbt+rPPsP
n % n %
Drying the newborn 113 8.4 2442 80.3
Stimulation to breathe 175 13 58 1.9
Suctioning oropharynx 1011 74.9 437 14.7
Mouth-to-mouth ventilation 18† 1.3 0 0
Bag-mask ventilation 0 0 119‡ 3.9
Fresh stillbirths*§ 14 1 10 0.3
Early neonatal deaths 18 1.3 13 0.4
Total births 1305 100 3040 100
 p=0.003*: all other parameters p<0.001).
†9 deaths (50%).
‡13 deaths (11%).
§11 macerated stillbirths excluded (four pre-HBBT+RPPSP and seven post-HBBT+RPPSP).
HBBT, Helping Babies Breathe training; RPPSP, regular peer–peer skills practice.
18 VMWs reported mouth-to-mouth ventilation (MMV) 
on 18 non-breathing newborns (1.3%), but none following 
HBBT+RPPSP. Over half of the VMWs (47/82, 57%) used BMV 
on 119 newborns (3.9%) post-HBBT+RPPSP. Half of newborns 
who had MMV died, while only 11% who received BMV post-
HBBT+RPPSP died.
There were 66 deaths during the 24-month study period: 
24 FSB, 31 ENND and 11 macerated fetuses (table 2). 
FSB rates decreased from 10.5 to 3.3 per 1000 birth 
((χ1)=8.6209, p=0.003), while ENND rates decreased from 
13.5 to 4.3 per 1000 live births ((χ1)=10.9369, p=0.001), 
pre-HBBT+RPPSP and post-HBBT+RPPSP, respectively.
dIscussIOn
This is the first community-based study on the perinatal impact of 
the HBBT+RPPSP on VMWs in Sudan. It expands on our previous 
findings that the same VMWs retained their HBB skills up to 
a year following HBBT+RPPSP,16 while now revealing transfer of 
these skills from scenario simulation to actual clinical practice.
We showed that drying the newborn increased tenfold, 
potentially reducing the perils of neonatal hypothermia,21 a 
persisting problem in sub-Saharan Africa.22 Vigorous drying of 
the newborn may have accounted for the observed reduction in 
the need to ‘stimulate to breathe’ following HBBT+RPPSP. Oral/
nasal suctioning decreased fivefold, lessening the potential for 
suction-induced apnoea/bradycardia23. We also showed that 
over half of the VMWs used BMV in almost 4% of deliveries, 
while MMV (a potentially harmful practice for both the neonate 
and VMW) was eradicated when the VMW was equipped with 
a bag-mask device after HBBT. Survival following BMV (50%) 
was greater than survival following MMV (11%), in line with 
previous reports.24 Finally, we observed significant reductions in 
both FSB and ENND following HBBT+RPPSP. Other studies have 
shown similar reductions in FSB rates,8–13 occasionally associ-
ated with a rise in 24-hour ENND, and have attributed these 
findings to the fact that HBBT may rectify previously miscatego-
rised ‘stillbirths’ as correctly categorised ENND.13
These findings are important considerations for policy makers 
planning to upscale HBBT within Sudan or other similar settings. 
However, it is important to note that this intervention was not 
just HBBT alone, but included ongoing regular skills practice 
with peers. The importance of this should not be underesti-
mated as many studies have shown that booster training is vital 
in maintaining resuscitation skills over time.14 In a systematic 
review, Reisman et al25 showed significantly improved retention 
of neonatal resuscitation knowledge and skills in health workers 
who, among other things, practised bag-and-mask skills regu-
larly.
There are a number of potential limitations that should 
be noted, including that this was a relatively small study in a 
geographically and socially challenging area. Nevertheless, 
although resource-poor, the community maternal health services 
in Sudan are well structured with formally trained VMWs, regu-
larly reporting back to a regional RHV, in a stable environment. 
Many of these VMWs had participated in previous community 
research studies and were likely, therefore, to be motivated 
towards improving their clinical practices. Another potential 
limitation was the pre–post study design and duration which 
were chosen for pragmatic reasons, including limited funding. 
With this study design, we cannot be certain that the observed 
improvements in the perinatal outcomes were due to HBBT+RPPSP 
alone. However, we are confident that no other changes in 
midwifery practice and/or new health/educational initiatives 
were introduced during the study period. In addition, because 
of the frequent personal interactions between the VMWs and 
the field researchers, we believe the reported FSB and ENND 
rates are reliable. We did not have the causes of neonatal deaths 
in this home-birth study, as establishing valid and reliable causes 
of perinatal deaths even in birthing facilities of resource-limited 
countries is challenging.26 However, a previous study of 13 000 
deliveries in this area (East Nile, Khartoum State) showed that 
asphyxia contributed to half of all the first-week ENND.3
In conclusion, training VMWs in HBBT+RPPSP was associated 
with positive changes in newborn resuscitation practices and 
improvements in FSB and ENND rates that could reap immense 
benefits if propagated nationally to all 17 000 VMWs in Sudan.
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